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268 Dr. J. Robinson on 

largely of resonance radiation, the red and yellow region 
being analogous to the lines of the resonance spectrum. 
The resonance radiation is weakened by the helium, the 
energy going over to the red and yellow region, conse- 
quently in helium at higher pres.~ures the colour of the 
emitted light is red. This total intensity o[ the fluorescent 
light is reduced as well by helium at pressures above ] 0 ram., 
and it is the combination of the two effects that gives us the 
observed results. This wholly new effect of molecular col- 
lisions upon the nature of spectra makes an excellent problem 
for tim theoretical physicists to solve. 

Berlin : Phys. Inst. der Universitat, 
December 1910. 

XXX. Electric Dust  Figures. 
By JAMES ROBI~rSO~, M.Sc., Ph.JD.* 

I N a recent communication to this magazine Mr. Richmond? 
describe:[ some dust figures obtained by the p~lssage of 

electric sparks at the end of a Kundt tube. Richmond 
thought that possibly there was some connexion between the 
distance apart of two ripples and the frequency of the electric 
oscillation of the spark, but he failed to find any such direct 
connexion. Such a view seems plausible, as it has been 
shown* that an electric spark gives rise to short waves in 
the atmosphere of the same frequency as the electric oscil- 
lation. The following experiment shows, however, that the 
ripples obtained in this way are not formed at the nodes of 
stationary vibrations of these short waves, and that their 
explanation must be sought in another direction. 

If the ripples do form at the nodes of such stationary 
vibrations in the tube, then the distance apart of two ripples 
ought to be independent of the intensity of the spark, and of 
the diameter of the particles of the powder, when the electric 
frequency is kept constant. An arrangement was suggested 
to me by Prof. H. Stroud by means of which the intensity 
of the spark could be varied without altering the frequency. 

A wire was taken from each of the spark-balls C of a 
Wimshurst machine to one plate of each of two condensers 
A and B. The other plates were joined through an in- 
duet;race D and also through a spark-g:lp E. On working 
the machine, sparks passed simultaneously at C and E. The 

* Communicated by the Author. 
t Phil. Mug. November 1909. 
$ W. Altberg~ Ann. der t'hys, xxiii. 13. 267 (1907). 
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Frequency in the discharge circuit of the jars A and B 
through E was constant. D is simply a conductor of high 

AJ 
�9 

C 
[5 

inductance for charging the jars. The energy of the discharge 
at E depends, however, oll the length of the primary spark- 
gap C. As C increases the energy of the discharge at E, 
and therefore the intensity of the sound of the spark, 
increases. This spark E was shielded from the primary spark 
C, and was used to produce the figures. 

The distance between two consecutive ripples was measured 
for four different lengths of the primary spark, the resulLs of 
which experiment are shown in the following table. A large 
16-plate Wimshurst machine presented hy Lord Armstrong 
to the Armstrong C, ollege was used. 

Length of the Distance apart of two 
primary spark, consecutive ripples. 

1 inch 

1�89 inches 

2s ~ ,, 

0"893 mm. 

1"04 ,, 

1"14 ,, 

1"18 ,, 

From this table it is seen that, although the frequency of 
the electric oscillation is kept constant, the distance apart 
of two ripples w~ries, and in fact increases as the intensity 
of the spark increases. 

Taken in conjunction with a result from Richmond's 
experiments that the distance apar~ of two consecutive ripples 
increases as the diameter of the powder increases*, one must 

* Richmond, loe. tit. 
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270 Pro~'. Barkla an:t ~ r .  Ayres on tlte Distribution of 

reject  the electrical theory of the phenomenon. I t  seems 
more probable that the cause of the ripples lies in the sound 
of the spark, and that they resemble the ripples between the 
nodes in a Knndt  tube, rather than the nodes themselves. 
As evidence in support of this conclusion, it might be mentioned 
that similar results }lave been obtained for the ripples in a 
Kund t  tube ~, i. e. that the distance apart of the ripples 
inere;ises as the intensity of the sound increases, and that 
the diameter of the particles has some influence on the 
distance apart of the ripples. 

I have pleas,Ire in reeordlng my best thanks to Prof.  H.  
Stroud for his advice in connexion with tlns experiment,  and 
also for the use of the necessary apparatus. 

The University of Shefl%Id, 
December 15, 1910. 

X X X [ .  The l)istrib,tion of Seconda W X-rays and the Electro- 
maq,~etic Pu/se T/~eorj. B j  C. G. BAItKLA, ~[.A., D.Sc., 
_Professor of Phjsics, and T. A~aEs, B.Sc., King's College, 
London t. 

E X P E R I M E N T S  on the phenomena of scattering of 
X-rays furnish what appears to be the strongest 

evidence in suppor~ of the electromagnetic pulse theory.  
I t  has b(~en shown by one of us that, as was to be expected 
on ~he pulse theory, the prinlary beam of X-rays proceeding 
from an X-ray tube in a direction perpendicular to that of 
propagation of the cathode stream is partially polarized, that 
the scattered radiation procee0ing in a direction perpendicular 
to that of propagaSon of the primary radiation is polarized 
in the manner predicted on the same theory, and that 
the ratio of the intensities of radiation scattered in directions 
approximately opposite and perpendicular to the pr imary 
beam is within about 5 per cent. of the value calculated on 
this theory. Each of the experimental results was predicted 
before it was demonstrated, and it may be added that each 
has been verified by various observers. Fur ther  evidence 
for the theory is afforded by the facts thai. rays varying con- 
siderably in penetrat ing power are scattered in the same 

:Robinson, .P@s. Ze#. 190S, p. 807. 
J- Communicated by the Authors. The expenses of this research have 

been partially covered by a Government Grant through the :Royal 
Society. A preliminary announcement of' the results of this investi- 
gation was made at the Congress of Radiology held in Brussels last 
year, bat a report has not yet been published. 
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